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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a semiconductor 
laser and a method of manufacturing the same, and 
more particularly to a semiconductor laser and a method 
of manufacturing the same wherein solder layers used 
for stacking a plurality of semiconductor laser chips 
cause no interference with laser beam radiation. 

2. Description of the Prior Art 

Conventionally, a semiconductor laser has been 
composed ot a semiconductor laser chip stack having 
semiconductor laser chips laminated one above another 
by soldering. Such a prior art semiconductor laser is dis- 
closed, for example, in Japanese Laid-Open Patent. 
Publication Nos. 4-48664 and 4-78179. Such a semi- 
conductor laser chip stack is suitable tor providing high 
output. 

FIG. 7 shows a sectional structure of such a prior 
art semiconductor laser. In FIG. 7. a semiconductor la- 
ser chip stack 70 is composed of semiconductor laser 
chips 71, 72 and 73 laminated one above another and 
joined to one another by respective solder layers 74 and 
75. 

The semiconductor laser chip 71 includes an active 
layer 71a which is formed at an end thereof with a laser 
beam radiating surface 71b. Similarly, the semiconduc- 
tor laser chip 72 includes an active layer 72a which is 
formed at an end thereof with a laser beam radiating 
surface 72b, and the semiconductor laser chip 73 In- 
cludes an active layer 73a which is formed at an end 
thereof with a laser beam radiating surface 73b. 

The laser beam radiating surfaces 71b, 72b and 
73b are arranged in a common plane. A laser beam 71c 
is emitted from the laser beam radiating surface 71b, a 
laser beam 72c from \he laser beam radiating surface 
72b, and a laser beam 73c from the laser beam radiating 
surface 73b. 

In the above prior art, however, due to load applied 
when the semiconductor laser chip stack 70 is formed 
in layers, a solder flash 74a is formed at the end of the 
solder layer 74 and a solder flash 75a is formed at the 
end of the solder layer 75. If formation of such flashes 
is to be avoided, the connecting strength will become 
disadvantageously insufficient, resulting in separation 
of chips and Increase of connecting resistance. 

Thus, the solder flash 74a interferes with the laser 
beam 71c, and the solder flash 75a interferes with the 
laser beam 72c, so that the laser beams 71c and 72c 
are restricted as shown in FIG. 7. Consequently, the pri- 
or art involves a defect that luminous efficiency of radi- 
ation of the semiconductor laser chip stack 70 is sub- 
stantially reduced. 



SUMMARY OF THE INVENTION * ' 

It is an object of the present Invention to provide a 
semiconductor laser which has a sufficient connecting 

5 strength and a relatively small connecting resistance 
and which is effective to prevent substantial reduction 
of luminous efficiency of radiation caused by solder lay- 
ers used for stacking semiconductor laser chips, and al- 
so to provide a method of manufacturing the same. 

10 According to the present invention (claim 1 ), this ob- 
ject is achieved by a semiconductor laser comprising a 
plurality of semiconductor laser chips laminated one 
above another by soldering such that their laser beam 
radiating surfaces are coplanar with one another and 

'5 wherein each laser chip has a substrate with epitaxial 
layers including an active layer disposed on It, charac- 
terized in that each of said semiconductor laser chips 
has a solder sump recess formed in its substrate surface 
to be soldered at an end which forms part of its laser 

20 beam radiating surface and extending through portion 
of said substrate or of said substrate and the epitaxial 
layers between the active layer and the substrate such 
that any solder flashes generated in soldering of the 
semiconductor laser chips are accommodated in corre- 

2S spending solder sump recesses. 

In this semiconductor laser, any solder flashes gen- 
erated In soldering of the semiconductor laser chips are 
substantially accommodated in corresponding solder 
sump recesses formed in respective substrate surfaces 

30 of the laser chips to be soldered at an end forming part 
of the laser beam radiating surfaces and extending 
through specific portions of the laser cliips whereby the 
specific portions comprise the substrate or the substrate 
and the epitaxial layers formed between the substrate 

3S and the active layer Thus, the solder flashes will cause 
no interference with laser beams emitted from the laser 
beam radiating surfaces. 

Furthermore, according to the present Invention 
(claim 2), this object is achieved by a method of manu 

40 facturing a semiconductor laser according to claim t 
having a plurality of semiconductor laser chips laminat- 
ed one above another by soldering, comprising the 
steps of providing a substrate with epitaxial layers in- 
cluding an active layer grown on it and having a plurality 

45 of semiconductor laser chip areas, forming grooves in 
the substrate surface along boundaries of said semicon- 
ductor laser chip areas, each of said grooves extending 
through portions of said substrate or of said substrate 
and the epitaxial layers between the active layer and the 

so substrate, cleaving said epitaxial substrate along said 
grooves such that each groove is divided in two groove 
halves forming respective solder sump recesses and 
such that said semiconductor laser chips are provided 
with laser beam radiating surfaces defined by surfaces 

55 formed by said cleaving step, and laminating said plu- 
rality of semiconductor laser chips one above another 
by soldering such that the cleaved laser beam radiating 
surfaces are coplanar with one another, and such that 
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any solder flashes generated in soldering of the semi- 
conductor laser chips are accomodated in their corre- 
sponding solder sump recesses. . 

According to this method, the semiconductor laser 
chips are formed by cleaving the epitaxial substrate s 
along the grooves formed along the boundaries ot the 
semiconductor laser chip areas for defining the laser 
beam radiating surfaces and extending through the spe- 
cific portions of the laser chips, whereby the specific por- 
tions comprise the substrate or Xhe substrate and the io 
epitaxial layers formed between the substrate and the 
active layer. Thus, portions of the active layer which are 
included in the cleaved surfaces provide laser beam ra- 
diating surfaces andtolally reflecting surfaces, and each 
of the grooves is divided by the cleavage into two groove 15 
halves forming respective solder sump recesses. Thus, 
the semiconductor laser as claimed In claim 1 is manu- 
factured. 

The present invention will be more fully understood 
from the following detailed description and appended 20 
claims when taken with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of a first embodiment of 2S 

the present invention; 

FIG. 2 is a perspective view of sQparate parts of the 
first embodiment, showing the same before lami- 
nated; 

FIG. 3 is a perspective view illustrating a manufac- 30 
turing method of a second embodiment of the 
present invention; 

FIG. 4 is a sectional view of a part of the semicon- 
ductor laser chip manufactured by the method of 
FIG. 3; 35 
FIG. 5 is a perspective view illustrating a practical 
structure of the first embodiment; 
FIG. 6 is a view illustrating the usage of the above 
practical structure; and 

FIG. 7 is a sectional view of a prior art semiconduc- 40 
tor laser. 

DETAILED DESCRIPTION OF THE PREFERRED - 
EMBODIMENTS 

45 

Now, first and second embodiments of the present 
invention will be described with reference to the draw- 
ings. 

FIG. 1 shows a sectional structure of a semiconduc- 
tor laser according to th e first embodiment of the present so 
invention, and FIG. 2 shows separate parts of the em- 
bodiment before laminated. In FIGS. 1 and 2, a semi- 
conductor laser chip stack 10 is composed of semicon- 
ductor laser chips 20, 30 and 40 laminated one above 
another by respective solder layers 51 and 52. 55 

The semiconductor laser chip 20 has a substrate 
surface 21 on the upper isurface as seen in the drawing 
and an epitaxial surface 23 on the lower surface as seen 



in the drawing, and is 1 00 ^im in thickness. Though both 
of the substrate surface 21 and the epitaxial surface 23 
are substantially square in FIG. 2. they may be of a rec- 
tangular configuration as shown in FIG. 3 which will be 
mentioned later. A first electrode metal layer 22 is pro- 
vided on the substrate surface 21 and a second elec- 
trode metal layer 24 is provided on the epitaxial surface 
23, both by resistance heating deposition. The material 
for the metal layers 22 and 24 is gold (Au) or others. 

An active layer 27 which is in the order of 0.1 jim in 
thickness is formed at a position 3 \im above the epitax- 
ial surface 23 in the drawing. A laser beam radiating sur- 
face (partially transparent Reflecting surface) 25 is 
formed at the left end of the active layer 27 as seen in 
the drawing, and a totally reflecting surface 26 is formed 
at the right end of the active layer 27 as seen in the dravy- 
ing. The laser beam radiating surface 25 and the totally 
reflecting surface 26 cooperate to provide a laser beam 
resonator. The length of the resonator is 400 pm. A laser 
beam 29 is emitted from the laser beam radiating sur- 
face 25. 

The semiconductor laser chip 30 has solder sump 
recesses 38 formed in a substrate surface 31 at oppo- 
site ends adjacent to a laser beam radiating surface 35 
and a totally reflecting surface 36, respectively, and ex- 
tending through portions constituting the chip 30 except 
an active layer 37. Though the recesses 38 are in the 
form of right-angled notches in FIGS. 1 and 2, they may 
be in the from of inverted mesa-shaped grooves 63a to 
63d having respective bottoms substantially parallel to 
a surface (substrate surface) 62a of an epitaxial sub- 
strate 60, as shown in FIGS. 3 and 4 which will be men- 
tioned later. 

The other portions of the semiconductor laser chip 

30 are the same as the corresponding portions of the 
semiconductor laser chip 20. The semiconductor laser 
chip 30 has a first metal layer 32, an epitaxial surface 
33 and a second metal layer 34. Numeral 39 designates 
a laser beam. 

A solder layer 51 is fixedly attached to the surface 
of thie first metal layer 32 by resistance heating deposi- 
tion. Too large thickness of the solder layer 51 results in 
increase of connecting resistance and increased 
amount of solder flashes which will be mentioned later, 
while too small thickness of the solder layer 51 results 
in reduction of the connecting strength. The thickness 
of the solder layer 51 is preferably 7 jim. The solder layer 
51 is preferably, composed of 75% of Pb and 25% of In 
in order to obtain good wettability with respect to metal 
layers such as 32 and to reduce metal erosion. 

The structure of the semiconductor laser chip 40 is 
the same as that of the semiconductor laser chip 30. 
The semiconductor laser chip 40 has a substrate sur- 
face 41 , a first metal layer 42, an epitaxial surface 43, a 
second metal layer 44, a laser beam radiating surface 
45. a totally reflecting surface 46, an active layer 47 and 
recesses 48. Numeral 49 designates a laser beam. A 
solder layer 52 which is the same as the solder layer 51 
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In material, manufacturing process and thickness is fix- 
edly attached to the surtace of the first metal layer 42. 

The semiconductor laser chips 20, 30 and 40 are 
joined one above another by the solder layers 51 and 
52 under heat and pressure in such a manner that the 
laser beam radiating surfaces 25, 35 and 45 may be co- 
planar with one another The adhesion under. heat and 
pressure is performed under a load of about 40 g at a 
heating temperature of 280°C for a heating period of 15 
seconds. During this process, the solder layers 51 and 
52 are extruded, and the solder flashes 51a and 52a 
formed at the right and left ends thereof as seen in the 
drawing can be substantially accommodated in the re- 
cesses 38 and 48, respectively. 

FIG. 3 shows a manufacturing method of a semi- 
conductor laser according to a second embodiment of 
the present invention. In FIG. 3, an epitaxial substrate 
60 for forming semiconductor laser chips comprises a 
plurality of semiconductor laser chip areas 61a to 61 e 
and is formed on a substrate surface 62a thereof with a 
plurality of inverted mesa-shaped grooves 63a to 63d 
spaced at an interval of a resonator length L (40 fim) 
and having respective bottoms substantially parallel to 
the substrate surface 62a. 

The epitaxial substrate 60 is obtainable by conven- 
tional dicing of a wafer prepared for a semiconductor 
laser by epitaxial growth of various layers on a substrate 
and has a thickness of 100 pm, but the thickness may 
be in the range between 80 and 1 20 |im so as to obtain 
good mirror surfaces by cleavage as will be mentioned 
later. 

The substrate surface 62a is a (100) surface, and 
the inverted mesa-shaped grooves 63a to 63d extend 
in the longitudinal direction as shown by 63e. The invert- 
ed mesa-shaped grooves 63a to 63d are formed by wet 
etching through 10 |im-wide stripe-like slots in a pho- 
toresist (not shown), each having an opening width of 
20 ^im, a maximum width (width at the bottom) of 30 fim 
and a depth of 20 ^m. With such a depth of the groove, 
the cleaved surface has under the bottom of the groove 
a thickness of 80 jim, ensuring the thickness of a limit 
value of 80 |im which permits good cleavage. 

Dotted lines in FIG. 3 define ends of cleaved sur- 
faces 64a to 64d. Each of the cleaved surfaces 64a to 
64d includes a portion of an active layer 62c which de- 
fines a laser beam radiating surface and a totally reflect- 
ing surface of the semiconductor laser chip obtainable 
from the semiconductor laser chip areas 61a to 61 e. 
Cleavage of the epitaxial substrate 60 is started from 
the epitaxial surface 62b by a cutter edge 64e, as shown 
in FIG. 4 which will be mentioned later As the inverted 
mesa-shaped grooves 63a to 63d each have a flat bot- 
tom, the substrate 60 can be cleaved at the position of 
the cutter edge 64e. 

FIG. 4 shows a sectional structure of a portion of 
the siemiconductor laiser chip formed in accordance with 
the manufacturing method shown in FIG. 3. In. FIG, 4, 
after the above mentioned cleavage, a first metal layer 



62e, a second metal layer 62f and a solder layer 02g 

are formed in the same manner as In the first embodi- 
ment. Numeral 62d designates a laser beam radiating 
surface. 

s FIG. 5 shows a practical example of the first em- 
bodiment. In FIG. 5, the semiconductor laser chip stack 
10 is fixedly attached to the upper surface of a conduc- 
tive submount 66 by a solder layer 65 as seen in the 
drawing. The submount 66 is fixedly attached to the up- 

10 per surface of a conductive heat sink 67 as seen in the 
drawing. A bonding wire 68 is bonded to the upper sur- 
face of the semiconductor laser chip stack 10 as seen 
in the drawing. 

FIG. 6 shows a usage of the practical example. In 

IS FIG. 6, the semiconductor laser chip stack 10, the con- 
ductive submount 66 and the conductive heat sink 67 
are relatively arranged in a different way from that in 
FIG. 5. Numeral 69 designates a current source for sup- 
plying current to the semiconductor laser 

20 In FIGS. 5 and 6, when current is supplied to thr 
semiconductor laser chip stack 10, the semiconductoi 
laser chips 20, 30 and 40 of the semiconductor laser 
chip stack 10 emit the laser beams 29, 39 and 49, re- 
spectively, as shown in FIGS. 1 and 6. The solder flash- 
es es 51 a and 52a produced when the semiconductor laser 
chips 20, 30 and 40 are soldered are substantially ac- 
commodated in the solder sump recesses 38 and 48 
formed in the substrate surfaces 31 and 41 of the sem- 
iconductor laser chips 30 and 40 to be soldered at the 

30 ends adjacent to the laser beam radiating surfaces 35 
and 45. so that the solder flashes 5 1 a and 52a will cause 
no interference with the laser beams 29, 39 and 49 emit- 
ted from the laser beam radiating surfaces 25, 35, 45 of 
the semiconductor laser chips 20, 30 and 40. 

35 Furthermore, in this embodiment, the semiconduc- 
tor laser chips are formed by cleaving the epitaxial sub- 
strate 60 along the inverted mesa-shaped grooves 6i3a 
to 63d provided on the boundaries of the plurality of 
semiconductor laser chip areas 61a to 61 e for defininp ' 

40 reflecting surfaces. Thus, the inverted mesa-shapec 
grooves 63a to 63d define the solder sump recesses 38 
and 48. 

In the above embodiments, the solder sump recess 
adjacent to the totally reflecting surface of the semicon- 

4S ductor laser chip may be omitted. 

As described above, in the semiconductor laser and 
the method of manufacturing the same in accordance 
with the present invention, substantial reduction of lumi- 
nous efficiency of radiation caused by the solder layers 

so used for laminating the semiconductor laser chips can 
be prevented. Thus, the semiconductor laser using the 
semiconductor laser stack can provide higher output. 
Further, even in the loading condition in which solder 
flashes would occur in the prior art, the semiconductor 

ss laser of the present invention does not suffer from any 
disadvantage of such solder flashes, ensuring reliable 
connecting strength and reduced connecting resist- 
ance. 
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While the invention has been described with refer- 
*ence to preferred embodiments thereof, It is to be un- 
derstood that modifications or variations may be easily 
made without departing from the scope of the present 
invention which is defined by the appended claims. 

A semiconductor laser having a plurality of semi- 
conductor laser chips laminated by solder layers which 
cause no interference with laser beams is provided. To 
this end, each of the semiconductor laser chips has a 
solder sump recess formed in the surface to be soldered 
at an end adjacent to a laser beam radiating surface and 
extending through portions of the chip except an active 
layer. This semiconductor laser Is manufactured by a 
method comprising the steps of forming grooves in a 
surface of an epitaxial substrate along boundaries of 
semiconductor laser chip areas for defining laser beam 
radiating surfaces, each of the grooves extending 
through portions constituting the substrate except an ac- 
tive layer and having a bottom substantially parallel to 
the epitaxial substrate surface; cleaving the epitaxial 
substrate along the grooves to provide the semiconduc- 
tor laser chips with laser beam radiating surfaces de- 
fined by the cleaved surfaces; and laminating the plu- 
rality of semiconductor laser chips one above another 
by soldering. 



Claims 

1i A semiconductor laser comprising a plurality of 
semiconductor laser chips (20, 30, 40) laminated 
one above another by soldering such that their laser 
beam radiating surfaces (25, 35, 45) are coplanar 
with one another and wherein each laser chip (20, 
30, 40) has a substrate with epitaxial layers includ- 
ing an active layer (27, 37, 47) disposed on it, 
characterized in that 

each of said semiconductor laser chips (20, 
30. 40) has a solder sump, recess (38, 48) formed 
in its substrate surface (31 , 41) to be soldered at an 
end which forms part of Its laser beam radiating sur- 
face (25, 35, 45) and extending through portions of 
said substrate or of said substrate and the epitaxial 
layers between the active layer (27, 37, 47) and the 
substrate such that any solder flashes generated In 
soldering of the semiconductor laser chips (20, 30, 
40) are accommodated in corresponding solder 
sump recesses (30, 48). 

2. A method of manufacturing a semiconductor laser 
according to claim 1 having a plurality of semicon- 
ductor laser chips (20, 30, 40) laminated one above 
another by soldering, comprising the steps of: 

providing a substrate (60) with epitaxial layers 
including an active layer grown on it and having 
a plurality of semiconductor laser chip areas 
(61a to 61 e); 



forming grooves (63a to 63d) in the substrate 
surface (62a) along boundaries of said semi- 
conductor laser chip areas (61a to 61 e), each 
of said grooves extending through portions of 
5 said substrate (60) or of said substrate and the 

epitaxial layers between the active layer (62c) 
and the substrate (60); 

cleaving said epitaxial substrate (60) along said 
grooves (63a to 63d) such that each groove is 

70 divided In two groove halves forming respective 

solder sump recesses (38, 48) and such that 
said semiconductor laser chips (20, 30, 40) are 
provided with laser beam radiating surfaces 
(64a to 64d) defined by surfaces formed by said 

75 cleaving step; and 

laminating said plurality of semiconductor laser 
chips (20, 30, 40) one above another by solder- 
ing such that the cleaved laser beam radiating 
surfaces are coplanar with one another, and 

20 such that any solder flashes generated in sol- 

dering of the semiconductor laser chips (20, 30, 
40) are accomodated in their corresponding 
solder sump recesses (38, 48). 

2S 3. The methodas defined in claim 2, wherein each of 
said grooves has a bottom parallel to said epitaxial 
substrate surface. 

4. The method as defined In claim 2. wherein said 
30 grooves are of an inverted mesa-shaped configura- 
tion. 



Patentanspruche 

35 

1. Halbleiterlaser mit 

einer Vielzahl von durch Loten derart uberein- 
ander geschichteten Halbleiterlaserchips (20, 30, 
40), da3 ihre Laser-Abstrahlungsoberflachen (25, 

40 35^ 45) koplanar zueinander angeordnet sind, wo- 
bei jeder Laserchip (20, 30, 40) ein Substrat mit dar- 
auf aufgebrachten Epitaxieschichten einschlieQtich 
einer aktiven Schicht (27, 37, 47) aufwelst, 
dadurch gekennzeichnet, daB 

45 be! jedem Halbleiterlaserchip (20, 30.. 40) an 

seiner Substratoberflache (31,41) eine zu verloten- 
de Lotsammel-Vertlefung (38, 48) ausgebildet ist, 
die an einem Ende ausgebildet ist, das einen Teil 
dessen Laser-Abstrahlungsoberflache (25, 35, 45) 

50 darstellt, und sich durch Abschnitte des Substrats 
Oder des Substrats sowie den zwischen der aktiven 
Schicht (27, 37, 47) und dem Substrat angeordne- 
ten Epitaxieschichten derart erstreckt, daB samtll- 
che beim Loten der Halbleiterlaserchips (20, 30, 40) 

55 entstehende Lotspritzer in Ihren entsprecheriden 
Lotsammel-Vertiefungen (38, 48) aufgenomriien 
werden. 
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2. Verfahren zur Herstellung von Halbleiterlasern 
nach Patentanspruch 1 mit einer VIelzahl von durch 
Loten ubereinander geschichteten Halbleiterlaser- 
chips (20, 30, 40) mit den Schritten: 

5 

Versehen eines Substrats (60) mit Epitaxie- 
schichten mil einer darauf aufgewachsenen ak- 
tiven Schicht. mit einer VIelzahl von Halbleiter- 
laserchip-Bereichen (61a bis 61 e), 
Ausbilden von Rlllen (63a bis 63d) an der Sub- io 
stratoberflache (62a) entlang von Grenzen der 
HalbleiterlaserchipBereiche (61a bis 61 e), wo- 
bel sich jede Rille durch Abschnitte des Sub- 
strats (60) Oder des Substrats sowie den zwi- 
schen der aktiven Schicht (62c) und dem Sub- 
strat (60) angeordneten Epitaxieschichten er- 
streckt, 

Spalten des Epitaxiesubstrats (60) derart ent- 
lang der Rlllen (63a bis 63d), da3 jede Rille in 
zwei die jeweiligen Lotsammel-Vertiefungen 20 
(38, 48) ausbildenden Rillenhalften unterteilt 
wird, und derart, da3 die Halbleiterlaserchips 
(20, 30, 40) mit durch die mittels des Spaltungs- 
schritts ausgebildeten Oberflachen bestimm- 
ten Laser-Abstrahlungsoberflachen (64a bis 2S 
64d) versehen werden, und 
derartiges Obereinanderschichten der VIelzahl 
von Halbleiterlaserchips ( 20, 30, 40) durch Lo- 
ten, da(3 die gespaltenen Laser-Abstrahlungs- 
oberflachen koplanar zueinander angeordnet 30 
sind und derart, daB samtliche der beim Loten 
der Halbleiterlaserchips (20, 30, 40) entstehen- 
den Lotspritzer in ihrer entsprechenden Lot- 
sammel-Vertiefung (38, 48) aufgenommen 
werden. 3S 

3. Verfahren gemaB Anspruch 2, wobei jede der Rlllen 
einen zu der epitaxialen Substratoberflache paral- 
lelen Boden hat. 

40 

4. Verfahren gemaB Anspruch 2, wobei Rillen eine in- 
vertlerte Mesa-geformte Ausgestaltung haben. 



Revendications 4S 

1. Un laser a semi-conducteur comprenant une plura- 
llte de pastilles laser h semi-conducteur (20, 30, 40) 
empilees les unes au-dessus des autres par sou- 
dage, de ta9on que leurs surfaces de rayonnement 50 
de faisceau laser (25, 35, 45) soient coplanaires en- 
tre elles, et dans lequel chaque pastille laser (20, 
30, 40) comporte un substrat avec des couches epi- 
taxiales comportant une couche active (27, 37. 47) 
disposee sur celui-ci, ss 
caracterlse en ce que 

chacune des pastilles laser a semi-conduc- 
teur (20. 30, 40) comporte une cavite de reserve de 



soudure (38, 48) formee sur la surface de son subs- ^ 
trat (31 , 41 ). destinee a etre soudee a une extremite 
qui fait partie de sa surface de rayonnement de fais- 
ceau laser (25, 35, 45), et s'elendant a travers des 
parties dudit substrat ou dudit substrat et des cou- 
ches epitaxiaies situees entre la couche active (27, 
37, 47) et le substrat, de fa9on que toutes les ba- 
vures de soudure generees lors du soudage des 
pastilles laser a semi-conducteur (20, 30, 40) soient 
logees dans les cavites de reserve correspondan- 
tes (38, 48). 

2. Un pfocede de fabrication d'un laser a semi-con- 
ducteur selon la revendication 1, comportant une 
pluralite de pastilles laser a semi-conducteur (20. 
30, 40) empilees les unes au-dessus des autres par 
soudage, comprenant les etapes: 

de fourniture d'un substrat (60) avec des cou- 
ches epitaxiaies comportant une couche active 
que Ton a fait croTtre sur celui-ci, et comportant 
une pluralite de zones de pastilles laser a semi- 
conducteur (61 a a 61 e); 
de formation de gorges (63a a 63d) dans la sur- 
face du substrat (62a), le long des limites des- 
dites zones de pastilles laser a seml-corvjuc- 
teur (61a a 61 e), chacune desdites gorges 
s'etendant a travers des parties dudit substrat 
(60) ou dudit substrat et des couches epitaxia- 
ies situees entre la couche active (62c) et le 
substrat (60); 

de clivage dudit substrat epitaxial (60) le long 
desdites gorges (63a a 63d), defagon que cha- 
que gorge soit divlsee en deux demi-gorges f or- 
mant des cavites de reserve de soudure res- 
pectives (38, 48), et de fa9on que lesdites pas- 
tilles laser a semi-conducteur (20, 30, 40) 
soient pourvues de surfaces rayonnantes de 
faisceau laser (64a a 64d) definies par les sur- 
faces formees par ladite etape de clivage; et 
d'empilement de ladite pluralite de pastilles la- 
ser a semi-conducteur (20, 30, 40) les unes au- 
dessus des autres, par soudage, de f agon que 
les surfaces rayonnantes de faisceau laser fen- 
dues soient coplanaires entre elles, et defagon 
que d'eventuelles bavures de soudure gene- 
rees lors du soudage des pastilles laser a semi- 
conducteur (20, 30, 40) soient logees dans 
leurs cavites de reserve de soudure correspon- 
dantes (38. 48). 

3. Le precede selon la revendication 2, dans lequel 
chacune desdites gorges a un fond parallele a ladite 
surface de substrat epitaxial. 

4. Le procede selon la revendication 2, dans lequel 
lesdites gorges sont d'une configuration en forme 
de structure mesa inversee. 
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